Introduction
In ageing societies, death happens at old age and is most likely to be the consequence of cumulated diseases and functional incapacities during the last years of life. In Switzerland, 62% of people who died in 2016 were aged 80 and over [1] . In addition, a Swiss study showed that 71% of all deaths that occurred in 2013 in Switzerland were not sudden and were expected [2] . Furthermore, the end of life tends to be highly medicalised and death mainly occurs in medicalised settings. Reich et al. showed that, among Swiss people who died between 2007 and 2011 at an average age of 79.3 years, 38% died in a hospital and 35% in a nursing home [3] . Moreover, 61% of these people had a hospital stay and 55% visited a general practitioner at least once during their last 6 months of life. Finally, the end of life and death often involve making specific treatment decisions, such as forgoing life-prolonging treatment or intensifying the alleviation of symptoms [2] . However, cognitive incapacities before death affect at least a quarter of patients [4] and can last several days [5] , often leaving patients incapable of making their own end-of-life decisions during this critical life stage. of incapacity. The original objective of advance directives is to ensure a patient's autonomy and self-determination. In reality, the perceived and expected benefits of advance directives among people who complete one are often even greater. They are generally understood as a means to prepare for the end of life and of death, to avoid over-treatment and being an unnecessary burden on the family, as well as to diminish the fear of not having one's end-of-life wishes respected [6] [7] [8] . Thus, the completion of advance directives often contributes to maintaining a good quality of life at the end of life [9, 10] .
In 2013, Switzerland introduced a new law on child and adult protection [11] . This law renders binding, through legal instruments, what people decide for themselves in advance in case they become incapable of making decisions; advance directives are one of these instruments. In Switzerland, advance directives consist of a written document that is to be used when its author is unable to make decisions and that (1) describes individual's refusal or consent for potential future medical treatments and/or (2) designates a person to make medical decisions on the patient's behalf (healthcare proxy). In other countries, the two documents are separated: advance decisions about medical treatments are written down in so-called "living wills", whereas a healthcare proxy is designated through a "medical power of attorney".
Structured templates aiming to help people complete an advance directive are provided by several institutions [12] [13] [14] . They list key end-of-life issues that can be addressed by an advance directive, such as resuscitation, pain alleviation, artificial nutrition and hydration, and organ donation. Some templates also ask about selected personal values regarding end-of-life decisions such as individuals' motivation for completing an advance directive, previous or current disease experiences, fears regarding the end of life and death, attitudes toward potential dependency and functional limitations, and aspects of individuals' spirituality and religiosity.
A large number of studies have investigated behaviours regarding advance directives in various countries that have legislation concerning them, making them binding for physicians. However, in Switzerland, knowledge about the prevalence of people who have heard of advance directives, who are interested in completing one and who have already completed one is scarce. Our study aimed to assess attitudes towards advance directives among adults aged 55 years and over in Switzerland. We examined the levels and the associations of awareness, approval and completion of advance directives both by and with sociodemographic characteristics, and explored the potential for improvement in the advance directive completion rate in view of individuals' preferences regarding this.
Materials and methods

Data
We developed a questionnaire about end-of-life issues [15] , which was administered as part of the 2015 data collection round (wave 6) of the Swiss component study of the Survey of Health, Ageing and Retirement in Europe (SHARE) [16] . SHARE is a longitudinal, interdisciplinary and cross-national data infrastructure that comprises individual-level information on the health, socioeconomic status, social and family networks and other life circumstances of older persons from 18 European countries and Israel. The Swiss SHARE sample is designed to be nationally representative of community-dwelling individuals aged 50 years and older and their partners, and is periodically refreshed to maintain its target population. Details of the way SHARE samples were drawn can be found in Börsch-Supan et al. [17] and Malter et al. [18] . Since the last refreshment sample for SHARE Switzerland was drawn in 2011, the 2015 follow-up study included only adults aged 55 and older. Our end-of-life survey was administered as a 15-page paper-and-pencil self-completion questionnaire at the end of the regular SHARE face-to-face interview.
Our study obtained ethical approval number 66/14 from the ethics committee of the canton of Vaud in March 2014. A total of 2806 respondents participated in the 2015 interview round in Switzerland and 94% of those also completed our end-of-life questionnaire, resulting in a sample of 2630 respondents. Retention of only observations with no missing data on all variables selected for the analysis results in a final analytical study sample of 2085 respondents.
Measures
Respondents were first given a description of the concept of advance directives. They were told that these are a binding document describing personal preferences for medical treatments that allows for appointing a healthcare proxy, and is used when a person has become incapable of making decisions. The survey then asked respondents about prior awareness of advance directives. Respondents were considered to have completed an advance directive if they reported either having a written document about their preferences for medical treatments (living will), already having a designated a healthcare proxy, or both. We classified respondents as approving of advance directives if they reported either have one already or planned to complete one sometime in the future. Respondents who had not yet completed an advance directive were asked to select one or more of seven prespecified potential reasons for why they had not (yet) done so.
We further extracted various sociodemographic characteristics of our respondents from the main SHARE data base, namely: sex; age (reported in three groups -55-64, 65-74 and 75+ years); education level (recorded according to the ISCED1997 classification and grouped in three categories -elementary and lower secondary education, upperand post-secondary education, tertiary education); whether they were living with a partner in the same household; whether they had living children; the type of their place of residence (urban vs rural area); and the linguistic region as defined by the language used during the interview (German, French or Italian).
Statistical analysis
In order to make the analysis sample representative of the target population, rates and 95% confidence intervals (CIs) presented in descriptive statistics (table 1 and figures 1, 2, and 3) were weighted using calibrated cross-sectional individual weights provided by SHARE [19, 20] . We em-ployed logistic regression to assess the multivariable partial associations between advance directive awareness, approval and completion on the one hand and the sociodemographic characteristics of respondents on the other. To facilitate the interpretation of the estimates from our nonlinear logit models as partial associations of the binary outcomes of interest and our categorical explanatory variables, we expressed our estimate results in terms of average marginal effects (AMEs). These AMEs report how the average probability P(Y = 1) changes when a given explanatory variable changes from 0 to 1, holding all other variables at their observed values [21] . Estimated standard errors account for clustering at the household level to correct for potential unobserved dependencies between two observations coming from the same household. All statistical analyses were conducted using Stata SE v. 14.0 (StataCorp, College Station). Table 1 displays selected sociodemographic characteristics of our analytical sample. Nearly three quarters (73.6%) of our respondents lived in German-speaking Switzerland, which represents the linguistic majority in Switzerland; 52.6% of respondents were from rural areas.
Results
Figure 1 presents completion rates of different types of advance directives by sociodemographic characteristics. Levels of completion of living wills by sociodemographic characteristics were slightly higher than completion levels of the two other forms of advance directive, i.e., having designated a healthcare proxy or having both a living will and a healthcare proxy. However, the sociodemographic differences of the groups having completed a living will, having appointed a healthcare proxy or having done both were very similar. Levels of living will completion were lower among men (16.5%), among respondents aged 55 to 64 years (15.2%), and among individuals living with a partner (18.8%). Furthermore, 6.8% of people living in the French-speaking part of Switzerland had completed a living will, compared with 25.9% in German-speaking Switzerland. Figure 2 shows levels of awareness, approval and completion of advance directives by sociodemographic characteristics. The overall rate of advance directive awareness was 78.7%. The awareness rate was relatively low among respondents with a low education level (66.6%). Advance directive awareness was also particularly low in the Frenchand Italian-speaking parts of Switzerland (43.3% and 57.1%, respectively) compared with older persons living in German-speaking Switzerland (91%). Advance directive approval rates were close to the awareness rates. More specifically, men (73.0%), older respondents (67.8%), people with a low education level (62.2%) and those coming from French-(56.8%) and Italian-(49.4%) speaking Switzerland had relatively low advance directive approval rates when compared to people from their opposed category. In French-speaking Switzerland advance directive approval (56.8%) was significantly higher than awareness (43.3%). Finally, figure 2 shows that there is a large gap between awareness and approval of advance directives and their completion in most sociodemographic population groups. Table 2 presents estimated AMEs based on logistic regression models of advance directive awareness, approval, and completion on sociodemographic characteristics (models 1a, 2a, 3a). In addition, in models 2b and 3b, advance directive approval and completion were controlled for advance directive awareness. Being a woman increased the Finally, respondents who had not completed advance directives at the time of the survey were asked for their reason(s) for not doing so ( fig. 3) . The most common response was "intending to complete advance directives in the future" (49.1%), followed by "it is too early" (32.9%) and "it's pointless to prepare for a hypothetical situation that one cannot judge well in advance" (22.7%). A few respondents declared that they did not think they needed and advance directive (10.4%) and that they were afraid of receiving lower quality of healthcare if they completed one (3.8%).
Discussion
To the best of our knowledge, our study is the first to provide information about sociodemographic patterns of awareness, approval and completion of advance directives among the general population aged 55 and over following the introduction of advance directives in Switzerland.
Our data show that slightly less than one quarter of all respondents had completed an advance directive, with significant variation across different population groups. In countries where advance directives have legal value, such as in the USA and in some European countries, a large number of studies have assessed completion rates. Comparisons of completion rates across countries are challenging because of (i) differences in the definition of advance directives, (ii) differences in study populations (e.g., young adults vs older persons, general population vs cancer patients), and (iii) national variation in the time of legal implementation of advance directives, ranging from the early 1990s in some US states (Patient Self-Determination Act) to the first decade of the 21st century in some European countries (United Kingdom, Spain, Germany, the Netherlands, Belgium…) [22] . A recent literature review on advance directive completion rates within the USA stated that the prevalence rates across studies ranged from 0.0 to 93.8% [23] .
However, some determinants of advance directive completion remained stable across the different studies. Being a woman, being older and having higher levels of education was positively associated with completion [24] [25] [26] [27] [28] [29] . The results of our study are largely in line with these findings, with the exception of the education gradient. In Switzerland, older people with a higher education level were more advance directive aware and more likely to approve of them than less educated older persons, but not more likely to complete an advance directive. In our study, women had higher levels of advance directive awareness, approval and completion than men. Women have a higher chance of surviving their spouse, as they are often younger than their husband and women have a higher life expectancy than men. Women are usually also more involved in caring for relatives [30] . It has been shown that people who took care of a dying person are themselves more likely to complete an advance directive [29] . These may be reasons why women were more likely to complete one: they experience more often the end of life of loved ones and know what they are very likely to face at the end of their own life.
Not surprisingly, older adults were more likely to have completed an advance directive than younger adults aged 55 to 64 years. It is well known that proximity to death and experience of the deaths of loved ones, which both increase with age, are conducive to advance directive completion [27] [28] [29] . Conversely, adults living with a partner in the same household were less likely to have completed an advance directive than people living alone, most likely due to the belief that the partner may know about one's own end-of-life treatment preferences and will make the right decisions on one's behalf [31] . Indeed, daily life with the spouse favours informal discussion around end-of-life preferences and increases the knowledge of the spouse's values regarding end-of-life issues, which does not happen with children, other relatives or physicians [31] .
Older adults from French-and Italian-speaking Switzerland were considerably less likely than adults from German-speaking Switzerland to be aware and to have completed an advance directive. Interestingly, this lack of awareness in French-and Italian-speaking Switzerland may be an important driver of the lower approval and completion of advance directives in these regions. The relationship between awareness and completion of advance directives warrants further prospective investigation.
A main factor that could reasonably explain the significantly higher level of advance directive awareness in German-speaking Switzerland might be a broader exposure to media information about advance directives in this region. Alano et al. showed that having seen mass media information about advance directives was a factor associated with completion of one [24] . In Germany, there was extensive media coverage of the parliamentary debate about the law on advance directives, which lasted over two legislative periods [32] , until the legislation finally came into force on 1 September 2009. Besides, since the 1990s, the German media widely relayed court decisions about demands for treatment withdrawal made for mentally incapacitated patients [33] . Consequently, 94% of the German population aged 16 years and over knew of advance directives in 2014 [34] . People from the German-speaking part of Switzerland have easy access to the German media and have thus been much more exposed to information about advance directives than French-or Italian-speaking adults. Interestingly, the level of advance directive awareness in German-speaking Switzerland (91%) is very close to the corresponding awareness level measured in the German population (93%).
On the other hand, the promotion of patient self-determination and of the completion of advance directives is more recent in France, where physicians were often reported to have had a paternalistic relationship with their patients [35] . Indeed, the Leonetti law [36] that strengthens patient autonomy and renders advance directives legally binding came into force only in 2016. In Italy, a law on advance directives has been debated since 2009, with the Catholic Church being strictly opposed to the principle of withdrawing nutrition and hydration in patients in persistent vegetative states, and was finally adopted in December 2017 [37] . Thus, the patterns found in the three Swiss linguistic regions parallel the discussions on advance directives in Germany, France and Italy.
However, lack of awareness is not the only potential explanation for the lower advance directive completion rates in the French-and Italian-speaking parts of Switzerland. Cul- tural differences may also play a role. Swiss researchers demonstrated large regional differences in end-of-life healthcare utilisation, costs and place of death in Switzerland [3, [38] [39] [40] . Linguistic regions, considered as a proxy for cultural regions, accounted for some of the regional variance, as well as other factors such as healthcare infrastructure. Additionally, Fischer et al. showed that doctors' attitudes regarding end-of-life decisions differ between the three language regions, although the same legislation applies and the guidelines for end-of-life decisions from the Swiss Academy of Medical Sciences are valid throughout Switzerland [41] . In the French-speaking region, doctors were more in favour of alleviation of pain and other symptoms, with possible life-shortening side effects, but were less inclined to make decisions on withholding or withdrawing treatment than doctors from the German-speaking part of Switzerland. In another Swiss study on cancer inpatients, one fifth of the patients did not want to take part in medical decision making, but this proportion reached 77% in Ticino [42] . These studies show that beliefs and expectations regarding the end of life differ across linguistic regions, suggesting that the impact of culture on end-of-life behaviours needs to be further investigated. Notably, only by informing our respondents about the existence of advance directives in Switzerland through our questionnaire, in French-speaking Switzerland more than one in three respondents who were not aware of advance directives before our survey, declared that they plan to complete one in the future.
Whereas about four out of five adults aged 55+ were aware of the existence of advance directives, and almost as many people approved their completion, only a minority of respondents had effectively completed an advance directive.
Of those who did not, almost half declared that they intended to complete one in the future. These results suggest that people have the feeling that they still have time to complete an advance directive. In fact, one-third reported specifically that it was too early to complete an advance directive. The absence of a feeling of urgency may be motivated by a belief that the prospect of death is still distant or that the spouse will take care of one's end-of-life wishes [31] . Although a large majority of adults indicated that advance directives should be completed when a person is healthy [43] and Swiss general practitioners largely agree with this view [44] , Silveira et al. showed that advance directives were completed a mean of 40.3 months before death [45] , indicating that a change in health status strongly promotes their completion.
Numerous other barriers to advance directive completion exist. Our study showed that 22.7% of our respondents without an advance directive declared that it is pointless to prepare for a hypothetical situation that one cannot judge well in advance. Some other studies stated the difficulty, and sometimes the nonsense, for some adults of making plans for an unknown future. In a systematic review of attitudes to advance care planning in older patients with no specific diagnosis, Sharp et al. exposed the uncertainty regarding the future illness and decline as a barrier for completing advance directives. This view was shared by older adults from the United Kingdom, who were concerned with the future applicability of advance directives [46] . Indeed, these doubts were also shared by people who had already completed an advance directive [6] .
Limitations
Our study has several limitations. On the subject of missing data, older people and people with a low education level were slightly more likely not to have answered the outcome questions. However, in both these population groups, non-response rates were always below 10%. Thus, it appears unlikely that missing data may have skewed our results in a meaningful way. The rates of advance directive awareness, approval and completion may be overestimated for two main reasons. First, although we described advance directives in detail in our questionnaire, some respondents may have confused them with a testament or similar document. Similarly, some respondents may have declared that they had appointed a healthcare proxy even if they had not done so in writing. Second, there may be a social desirability bias when reporting an intention to complete advance directives in the future, as people tend to believe that they are expected to have one. Furthermore, the data from the Italian-speaking part of Switzerland must be considered with caution, as the sample of this region in SHARE is very small (n = 56). Finally, age-group differences found in our study may be related in part to cohort differences. As a result of the cross-sectional design, our results did not allow us to determine whether age differences are an effect of life-cycle processes, views and preferences changing with age, or a change of mentality, need of self-determination and autonomy in healthcare reflecting contemporary values.
Conclusion
In Switzerland, additional interventions are needed to (i) increase awareness of advance directives, especially in the French-and Italian-speaking parts of Switzerland, and (ii) facilitate timely advance directive completion in view of their generally high level of approval. Information about the possibility of completing advance directives and their benefits is already distributed via social organisations defending the interests of older persons and specific patient groups, but could also be more broadly and systematically provided by family physicians, acute care hospitals, and the media. The recent revision of the Swiss outpatient financing system reducing the time for a consultation in general medicine to 20 minutes will probably constitute an additional barrier to advance directive discussions between family physicians and their patients in the future.
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